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The  prlmai*y  purpose  of  these  tests  was  to  determine  whether  or 
not  fan  cars  are  of  advantage  In  the  transit  refrl /aeration  of  package- 
Iced  and  top-iced  lettuce  and  ceoTotSo     Included  also  were  teste  on 
several  methods  of  icing  in  standard  cprs  and  fan  carSp  (initial  ice, 
no  bunker  ice^  re-top-icing  in  transit);  cars  with  bunkers  collapsed; 
fans  on  and  fans  off;  and  comparisons  of  two  types  of  ice  chemically 
treated  for  the  control  of  bacteria  and  raoldso 

Outline  of  test 

The  following  cars  of  lettuce  and  carrots  were  loaded  in  SalinaSg 
California^  on  August  ^Op  19^6c    They  were  shipped  to  New  York  City  via 

So  Po,  U.  Pc  p  Co  A  No         No  Y„  Co 

Car  Type  Refrigeration  Shipper 

Lettuce 


Ic 

PFl-63gl2 

Fan 

Tans  offp  20eOOO  Ibso  top-ice^  dry 

Merrill 

bunkerso 

2. 

PF*-6U6«9 

DOo 

Fans  oup  Do^ 

DOo 

3° 

PfR-6U755 

Doo 

Fane  offo  ?OpOOO  IbSo  top-ice. 

Garin 

initial  i  ceo 

K 

PF&»6U933 

DOo 

Fans  on,,  Do^ 

DOo 

5o 

pPE-63936 

DOo 

Pans  offp  bunkers  collapeedp  ?5cOOO 

Church 

IbSc   top- Ice 

6„ 

p?s-63686 

Doo 

Fans  oup  Doo 

DOo 

7o 

P?s-965UU 

Standard 

20pOOO  Ibso  top-iceo  initial  ice 

Meyers 

80 

P7E-9111g 

DOe 

2O0OOO  Ibso  top-iceo  dry  bunkersp 

DOo 

re-top-iced  Chicago 

9o 

pps-95a>o 

Doo 

Doop  initial  icop  Do<, 

DOo 

lOo 

pys-95009 

DOo 

No-^aC(,  Flavolokp  and  regular  icej 

Nutting 

comparedp  POpOOO  IbSo  top-ice p 

initial  ice„ 

Carrots 

llo  PFE-65028     Fan       Fans  on„  20pOOO  IbSo  tcp-lcOp  initial  Harden 

ice. 

l?o  PFS-97191  Standard  20^000  Ibso  top-lcep  initial  ice^  DOo 

13o  PFK-9lgU5      DOo        20p000  Ibso  top-iceo  dry  bunkers,  re-  Do„ 

top-ice  ChicagOo 


1/    Grateful  acknowledgement  is  made  to  Hoy        Scott,  of  Harden  FaruSt,  Incop 
Jack  Bias  of  the  Salinas  Valley  Growers  &  Shippers,  and  to  the  individual 
shippers  who  loaded  test  care  and  the  Pacific  Fruit rlxprcss  Co„,  for  their 
asBistancSo 
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Since  prevlouB  teste  hare  Indicated  that  warmeet  temDcrature  are 
generally  encountered  in  cratee  next  to  the  Bide-wall«  of  the  car^ 
temperature  records  were  obtained  in  this  r)art  of  the  loado    ^or  this 
purposCp  commodity  teHrperatures  were  taken  in  the  quarterlength  stackp 
south  wallp  "bottom  and  top  layerso     Lettuce  emd  carrot  crates  are  stacked 
on  their  sides  in  the  car,,  with  their  bottone  turned  toward  the  wallo 
Records  of  temperatures  in  transit  were  obtained  with  recording  thermo- 
meters placed  in  this  pert  of  the  crateo    A  recording  thernometer  was 
also  installed  near  the  celling  on  the  south  wallp  quarter length,  to 
give  a  record  of  air  temperatures  within  the  caTo 

Type  of  load  used 

A.11  of  the  lettuce  cars  except  the  two  with  collapsed  bunkers  were 
loaded  with  312  cratesc     The  seven  stacks  that  made  up  each  end  of  the 
load  were  five  crates  wide,  four  high„    Thirty-two  crates  were  pieced 
in  the  doorwayo    Two  blocks  of  icep  side  by  side  on  end„  were  placed 
against  the  car  door  away  froo  the  loading  sideSp  except  in  cars  3  ^ 
where  crushed  ice  was  blown  against  the  dooro     In  cars  1  and  2  the 
space  beneath  the  floor  racks  was  filled  with  crushed  icco     In  the  care 
with  bunkers  collapsed  three  additional  stacks  of  lettuce  were  loaded, 
making  a  total  of  372  crates  in  each  of  these  carso     -^he  carrot  care 
were  loaded  with  3^  crateso  with  the  doorway  loaded  as  in  the  lettuce 
cars  and  each  end  loaded  six  wide  in  some  layers  instead  of  fire  wide 
as  with  lettuceo 

Refrigeration 

Hone  of  the  cars  were  pre~lcedp  but  were  all  loaded  "dry"o  Initial 
icing  was  done  at  Watsonville  Jiinction  the  day  follo%ring  loading^  for  the 
Cars  shipped  un?  er  initial  icco    VThen  re-top-lclng  was  called  for  it  was 
done  at  ChicagOp  Illo    Lettuce  and  carrots  are  package-iced  with  about  30 
potinds  of  crushed  Icso     ^rlier  tests  (U„S„DoAL  Tech^  Bulo  627)  have  shown 
that  package  ice  is  aii  excellent  means  for  remorlng  field  heat  from  the 
commodf ty^-rapidlyo     Thirty  pounds  of  ice  is  sufficient  to  cool  75  pounds 
of  vegetables  from  90*^0  to  32*'o9  hence  is  ainple  for  this  tjurposeo 
Usually  some  packag«**ce  is  left  upon  arrivalc  for  lettuce  and  carrots 
are  seldom  over  JO^-yy^To  when  they  ere  padrredp  being  grown  in  cool 
districtso     Freddair  circulation  froo  operating  the  fans  in  transit  would 
be  expected  to  have  little  effect  on  the  rate  of  cooling  of  lettuce  — 
since  this  cooling  is  accoetplished  by  the  package~ice  —  nor  would  it  be 
expected  to  influence  overedl  refrigeration  of  the  car  in  transit  very 
much  since  the  mtltage  of  top-ice  and  buaker  ice  does  this.    However,  it 
was  thought  that  shipments  in  fan  cars  might  show  more  even  meltage  of 
too-ice,  and  that  in  initially  Iced  cars  perhaps  the  top-Ice  would  last 
longer  because  of  the  cold  air  forced  from  the  bunkerso 
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Th«  test  car«  left  Sall&aa  early  In  the  morning  of  An^st  3I0  the 
day  after  loadings  they  arrived  In  Hew  Torko       Too  on  Septenbar  g, 
during  a  protracted  teaaeters  etrlke  so  that  they  were  not  onloaded 
the  same  dayo    Consequently  the  Inspections  xxpoa  unloading  were  made 
at  different  tiaies  and  the  resalts  are  not  strictly  eoi^arahleo  Transit 
temperatures  of  the  13  test  cars  are  shown  In  tables  1  to  3(,  air 
tesperatores  above  the  loadp  eoath  wall  in  table  1  and  eoBoodity  teirD«ra- 
tores  In  botton  and  top  layers,,  south  vail  In  tables  2  and  ^  respect^ 
irelyo    The  inspection  of  the  load  with  respect  to  banker  ice  and  top-^ 
ice  at  destination  is  given  in  tfljE>l«  ko 

fan  cars  with  and  without  banker  ice,,  cars  Ip  2,,  3^  and  k 

The  temperature  records  in  these  cars  do  not  indicate  any  advantage 
froa  forced  air  circulation  in  transito    Initial  icing  gaTe  air 
teaperatares  above  the  load  3*  to       lower  (ear  3  and       table  1)  than 
in  the  cars  with  dry  bunkers  (cars  1  and  ?,>  table  l)«  bat  tha  tempera- 
ture of  the  lettuce  was  not  affeetedo    It  was  satisfactorily  low  in  all 
four  cars  Irrespective  of  initial  icing  or  fan  operation^,  as  indicated 
by  the  following  average  transit  teaperatareso 


Diry  bnnke 
Car  1 
Fans  off 
•Fc 

rs 

Car  2 
Fans  on 
•Fo 

Initial 
far  3 
Fans  off 

ice 
Car  U 
Fans  on 
•F„ 

Botton  layer  crate 

29o0 

30o5 

32ol 

32o6 

Top  layer  crate 

3^oO 

52ol 

32.2 

32.8 

Inspection  of  the  top-ice  left  on  arrival  showed  that  fans  operating  in 
a  ear  withoat  banker  ice  (car  2)  melted  too  moch  top-ice  to  leave  a  safe 
supply  upon  arrlvalo    This  csr  of  lettuce  had  a  portion  of  the  load,  about 
1/8  of  the  top  layer  crates^  bare  at  the  quarter length  and  bulkhead 
(table  h) o     Despite  thi however^  the  temperature  of  the  lettuce  was  not 
affected  since  there  was  still  package  ice  left^  but  if  the  time  in  transit 
had  been  longer^  or  if  the  lettuce  had  been  warmer  when  packedo  or  the 
outside  temperature  higher  in  transit,,  the  depletion  of  top-ice  would  have 
permitted  higher  commodity  teaperatoreso    The  companion  car  with  fans  in 
the  "off"  position  (car  l)  had  ten  inches  or  more  of  ice  over- all  the  load 
except  the  two  stacks  next  to  the  bulkhead  ^ich  were  bareo 

A  car  initially  iced^  shipped  with  fans  •on"  (car  U) ,  also  showed 
excessive  meltage  of  top-^iceo    Only  aboat  I/3  of  the  top-ice  was  left  at 
destination  and  the  top  of  the  load  within  3  feet  of  the  bankers  was  bare 
whereas  in  the  companion  car  with  fans  "off*  (car  3)  the  top-ice  was  8 
laches  deep  over  most  of  the  load  (table  k)o    The  car  with  fans  "off*  waa 
unloaded  two  day*  earlier  than  the  other  bat  there  seems  little  reason 
for  doubt  that  fan  operation  increased  meltage  of  top-ice  In  these  cars 
withoat  much  lowering  of  commodity  teaperatnreso 


Part  with  ^)qnlc«>r>  collapBedn  fans  on  and  fans  off,,  cart  5  6 

As  shovn  in  Tabla  1  fans  operating  in  a  top-iced  car  with  bankers 
collapsed  (car  6)  gave  appreciably  lower  air  teaperataree  abore  the  load 
than  were  obtained  in  a  companion  car  with  fans  "off*  (car  5)o    ^e  avera<!:e 
air  temperatures  for  the  trip  were  330  9*  «nd  39o6*T„  respectirelyo  Lettuce 
teBperatures  in  the  top  layer  next  to  the  south  wall  in  these  care  were 
affected  by  these  air  teoperatures  showing  33*^70  average  in  the  car  with 
fans  •on"  and  38o3*yo  with  fans  "off^ 

Inspection  at  destination  showed  an  asrple  supply  of  top-ice  left 
in  the  car  tnat  had  fans  operating  in  transit  (car  6)o    Top-ice  was  8 
to  15  inches  deep  to  within  a  few  inches  of  the  sidewallso     In  the 
other  car  (car  5)  in  which  the  fans  were  not  operated  less  top  ice 
renained  having  nelted  off  from  the  last  two  stacks  next  to  the  collapsed 
bunker  So    A  noteworthy  difference  between  these  cars  (5  &nd  6)  was  that 
the  ice  between  side  walls  and  Urates  had  been  melted  by  the  forced  air 
circulation  in  car  6  whereas  in  car  5  with  fans  "off*  the  channels  were 
still  about  half  full  of  icco    These  cars  were  top-iced  with  25oOOO  pounds 
of  top-lceo  whereas  the  other  carsg  that  showed  depletion  of  top-ice  were 
top- iced  with  only  ?OpOOO  poundso 

Standard  carsn  cars  7^  ^«  and  9o 

Of  the  three  standard  cars  of  lettuce^  air  temperatures  were  the  least 
favorable  in  car  S  (table  U)  that  had  no  ice  in  the  bunkers  but  was  re-top- 
iced  in  ChicagOo     In  this  car  they  averaged  38o9*^'o  sjid  were  ^*  or  slightly 
hi^er  for  the  last  part  of  the  trlpo    The  companion  car  with  bunkers 
initially  iced  but  not  re-top-iced  (car  7)  snd  the  initially  iced  re-top- 
iced  car  (car  9)  had  better  air  tesrperaturese  averaging  35° 3'  and  35° 6® 
respectively^    The  latter  car  showed  an  air  tenroerature  of  U6*  on 
September  5e  presumably  when  the  car  was  opened  for  re-top-lcingo  but  it 
soon  cooledo     Lettuce  temperatures  were  low  in  the  bottom  layer  of  eJ.1  three 
carso  32oOo  30oSe  and  33o2®ro  in  cars  7p  8^  and  9  respectively^  and  they 
were  also  very  favorable  in  the  top  layer  of  cars  8  and  9o  both  re-top-iced„ 
averaging  3209*  and  32o7**'c  reapecti velyo     The  companion  car^  (car  7)  not 
re-top-iced(,  had  a  corresponding  (commodity)  temperature  of  3^08*^0 

When  these  cars  were  Inspected  as  they  were  unloaded  September  10  and 
llg  they  all  had  about  the  sane  amount  of  top-ice  left  and  all  had  en  amount 
ample  to  protect  the  lettuce  (table  U)o    It  would  appear  from  this  test  that 
re-top-icing  standard  cars  in  transit  gave  no  significantly  lower  commodity 
temperaturae  in  the  bottom  layer  but  gave  about  U*  lower  temperature  in  the 
top  layer  ta  this  one  caro 

Other  cars  that  were  not  re-top-iced  had  the  following  commodity 
temperatures  (average)  top  layerp  south  walli,  quarterlengths 

Car  lo     Dry  Bunker       3U*  Car  10„     Initial  Ice  32ol* 


Car  5c     Initial  ice  32o2** 


The  two  cara  re-top-lced  In  transit  (  S  and  9)         corresponding  tempera- 
turee  of  320  9*         3^0  7° o  not  enou^  better  than  in  the  other  cars,,  exccTjt 
car  7o  *o  he  of  any  import ancco 


Carrots;  comparlaon  of  a  fan  car  with  a  standard  c&r  initially  iced  and  a 
standaard  car  vith  dry  bunkers,  re-top-icedp 

The  carrots  were  slightly  colder  In  the  botton  and  top  layeTp 
fusrterlengtht  south  wallp  in  the  fan  car,  than  in  the  standard  car^  as 
indicatads 

Top  layer  Bottom  layer 

?an  car  36<,2  lild 

Standfird  car  3808  UU06 

Re-top-lced  car  U3<,1   

The  car  which  was  not  initially  Iced  but  was  re-top-lced  in  transit, 
(car  13)  had  waner  top  layer  tenperatures  than  the  two  companion  carso 
The  standard  car  (car  1?)  was  the  only  one  of  these  three  cars  that  did 
not  have  enough  top-ice  left  on  arrival,,    About  1/8  of  the  top  layer 
was  bare  in  the  car„  mostly  at  the  doorway  and  south  wallo     Since  the  csir 
was  not  unloaded  at  once^  it  was  re-top-iced  at  destinationo    The  fan  car 
had  a  surprisingly  large  amount  of  ice  left  in  it  on  arrivalo     The  bunkers 
were  3/U  to  J/S  full  and  top-Ice  covered  all  of  the  load  10  to  1?  Inches 
deep  except  for  the  stacks  next  to  the  bunker^    These  were  about  half  bareo 
This  car  had  more  top-Ice  left  than  the  companion  car  that  was  re-top-iced 
in  transits 

CompiLriaon  of  "Ko-Bac,,"    "yiavolok" „  and  regular  ice 

Car  10  was  loaded  to  con^are  the  effects  of  3  types  of  iceo  One 
end  was  package-iced  and  top-iced  %rlth  Ho-Bac  ice,,  the  other  end  was 
similarly  iced  with  JT.avolok  icep  mnd  the  center  of  the  car  was  finished 
with  the  usual  type  of  icCo    So-Bac  la  a  patentedo  chemically- treated 
ice  developed  to  retard  the  growth  of  micro-organ  ism  So     It  contains 
benaoic  acid^  chloramine  T  and  other  ingredienta  in  quantities  reportedly 
safe  to  use  on  foodso     Flavolok  ice  was  developed  for  the  same  purpose; 
it  is  not  patented  and  its  composition  is  unknown  but  is  reportedly  some- 
what similar  to  Ro-Bac  ice  in  chemical  meke-upo 

The  car  in  which  this  comparison  was  made  was  initially  Iced  and  top- 
iced  with  2O0OOO  pounds  of  leer,     It  had  favorable  treOBlt  temperatures  of 
about  32*  at  top  and  bottom^  south  wall,,  quart erlengtho     It  was  not  un- 
loaded until  September  17  and  18p  or  approximately  18  daya  after  loadlngp 
at  which  time  the  top  of  the  load  was  atill  well  covered  with  ice  8  to  12 
Inchea  deepo    When  the  cratea  were  removedo  the  receiver  commented  on  the 
poor  condition  of  some  of  the  lettuce  and  the  better  condition  of  some  of 
the  treated  lettuce„     However p  when  inspections  were  made  of  individaal 
crates,,  there  was  as  much  variation  in  decayo  redness  of  butts  and  freeh 
appeATance  between  cretes  of  untreated  lettuce  as  thpre  was  between  treated 

and  untreated  crateso 
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Slz  test  crates  of  lettuce,  two  from  each  part  of  the  load,,  botton  and 
tap  layer^  were  purchased  for  obserratlon  as  they  were  held  on  the 
aariceto    When  these  crates  were  opened  and  compared  for  appearance  under 
good  illuffllnatlon«  they  were  rated  as  follows: 

Best  appearance        Flarolok        Top  layer 

Hext  best  Untreated       Bottom  layer 

Third  best  Ho-Bac  Botton  layer 

There  was  not  much  difference  between  the  other  three  crateSp  that  is, 
Flaroloko  bottom  layer »  untreated,  top  layer,  Ko-Bac,  top  layero 

When  the  crates  were  unpackddg  severe  freeaing  injury  was  found 
along  one  side  of  all  top  layer  crates  and  slight  freezing  of  leares 
inside  of  bottom  and  top  crates»    The  glassiness  together  with 
bruising  made  all  x>ackages  look  ragged.     The  following  table  compares 
the  lettuce  upon  arrirals 

Table  5°     Condition  on  arrival  of  lettuce 
packed  with  different  types  of  iceo 


Type  of  ice         Position  Foo  heads  decayed       Bedness  of       Amount  ice 

 butts  In  crates 

Pounds 

Regular  Top  layer  2  Medium  10 

Regular  Bottom  layer  2  Doo  10 

No-Bac  Top  layer  2  DOo  k 

No-Bac  Bottom  layer  1  Slight  1 

flavolok  Top  Ici^er  1  Do„  12 

Flavolok  Bottom  layer  U  Medium  10 


There  was  no  significant  difference  in  the  amount  of  decay  or  discoloration 
of  butts  which  «oald  be  attributed  to  the  different  types  of  ice  usedo 
The  test  crates  were  held  for  five  days  after  unloadingp  until  they  showed 
deterioration,  (  two  days  at  T^^'o  and  3  days  at  U?<»P„)o    The  amohnt  of 
decay  found  is  indicated  in  table  6o 

Table  6„     Condition  of  lettuce  "oacked  with 
different  tynes  of  ice,  5  days  after  arrivalo 

Decay  1/ 


Type  of  ice  Severe  Slight 

Pcto  Pet. 
Regular  36  63 

No-Bac  32  67 

Flavolok  3U  66 


1/    Mostly  gray  mold  rot.     Average  of  two  crates,  each  loto 
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*t  is  obrloas  from  this  holding  test  that  all  the  lettuce 
decayed  to  about  the  sane  extent  and  that  neither  of  the  chemically 
treated  ices  exerted  a  noticeable  preserTative  effecto 


Sajamary 

Differences  in  temperature  and  ice  meltage  observed  between  cars 
were  small p  therefore  they  are  not  conclueiveo  Further  tests  will  be 
necessary  to  give  more  conclusive  result So 


Ot-*'0»-*'0»-»0^*0>^0»-*0»-^0»-*0»-^0»-^ 
OP>OPxO    P'O    0>0   P'Op'OP'Op'Op'O  p> 

tTcrprtrprprtrrrP'or 


£r  £rVA4  *rvjj  -prv^  -P""^  ojv^<^vjjv^v^^v^v>4\>j 


4="  *r  ^  ^      4r-  ^vjj  ^v-**  ^^-^  4=*^^  vj* 


-crroMOroOr\jOooocr>c»u^«(r>o^cr\cr\cr\ 


\^  ^  04  ^  <o>l        04  f  ^         >^  >^  Vl>l  >u4 

->i  cr>^  vji^oivji  cTv  ON  CTv  o  vji  Ooi  cTNfvj  ro  ro  m  ro 
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